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Polymer Powder Sintering by CO, Laser for 3D Printing
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Abstract: The effects of polymer powder sintering by CO, laser printing on the shaping accuracy and dimensional sta-
bility of produced samples were investigated in selective laser sintering (SLS) 3D printing. It was found that the laser
sintering resulted in both the surface fusion and melting between closely contacted powders. Increasing the energy density
by laser power, scan speed, and scan spacing caused the enhancement in the density and dimensional stability of samples
due to the increase of melting process of powders. However, it caused the lowering of dimensional accuracy in shaping
such as the obtained width and thickness in 3D printing, and then the difficulty of powders slicing for next lay-up process
was found.

Keywords: selective laser sintering, 3D printing, polymer powder, sintering, dimensional stability, coefficient of thermal
expansion.
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Figure 1. Schematics of SLS 3D printer used in this study (p; laser
power a: laser scan spacing, b: laser scan speed).
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Figure 2. Effect of CO, laser power on the shaping dimension of
sintered samples.
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Figure 3. Effect of CO, laser scan spacing and scan speed on the
thickness of sintered sample: (a) scan spacing; (b) scan speed; (c)
energy density (open symbol with solid line; constant scan spacing,
closed symbol with broken line; constant scan speed).
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Figure 4. Effect of CO, laser scan spacing and scan speed on: (a)
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and 2™ scan (open symbol with solid line; constant scan spacing,
closed symbol with broken line; constant scan speed).
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Figure 6. Effect of CO, laser scan spacing and scan speed on the
density of sintered sample: (a) scan spacing; (b) scan speed; (c)
energy density (open symbol with solid line; constant scan spacing,
closed symbol with broken line; constant scan speed).
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